Possibility of decrease in CYP1A2 function in patients with end-stage renal disease.
Propranolol, the substrate of cytochrome P450 (CYP) 1A2 and CYP2D6, has been reported to be in high concentrations in end-stage renal disease (ESRD) patients. This has been thought to be due to the decrease in the nonrenal clearance of propranolol. The objective of this study is to elucidate the reason for the decrease in nonrenal clearance in ESRD patients. CYP1A2 and CYP2D6 activities were estimated by the phenacetin O-deethylation and methoprolol O-demethylation methods, respectively. Pooled normal serum and pooled uremic serum were deproteinized by methanol in order to exclude high-molecular-weight compounds. We selected as candidate inhibitors: uremic toxins such as 3-indoxyl sulfate, 3-carboxy-4-methyl-5-propyl-2-furanpropanoic acid, indole-3-acetic acid, and hippuric acid, and xanthine derivatives such as allantoin, uric acid, and xanthine. In this study, uremic serum was found to inhibit the CYP1A2-mediated metabolism of phenacetin to acetaminophen in a concentration-dependent and competitive manner. Xanthine also inhibited the metabolism of CYP1A2. On the other hand, uremic serum and the four uremic toxins did not inhibit the CYP2D6-mediated metabolism of metoprolol to O-demethylmetoprolol. In conclusion, this study suggests that the increase of the bioavailability of propranolol in ESRD is partly induced by the inhibition of the hepatic metabolism of CYP1A2 by xanthine in the uremic serum.